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(54) PICTURE ELEMENT DEFECT CORRECTION DEVICE 

(57)Abstract: 

PURPOSE: To obtain an excellent picture without 
deteriorating substantial picture quality by distinguishing 
accurately a substantial signal from a signal resulting 
from a picture element defect, detecting and correcting 
the defect. 

CONSTITUTION: Picture element data yn-2, yn-1, yn+1, 
yn+2 for 5 picture elements in total being a noted picture 
element, its preceding and succeeding picture elements 
and their preceding and succeeding picture elements are 
extracted by flip-flop circuits 1-4, and adders 11-14 and 
comparator circuits 21-24 are used to apply arithmetic 
operation and discrimination to the picture element data. 
An AND circuit 30 ANDs discrimination outputs from the f : SJ^WMiXM^ MSWi 
comparator circuits 21-24, a picture element defect is 

discriminated when the four following equations are all satisfied, a detection circuit outputs a 
detection signal to allow a correction circuit 91 to provide a correction signal; yn-yn-1>a1... 
(1), yn-2-yn-1<b1... (3), yn-yn+1>22... (2), and yn+2-yn+1<b2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pixel defective compensator which detects and 
amends the pixel defect which exists in a solid state image sensor in the image pick-up equipment which 
used solid state image sensors, such as CCD. 
[0002] 

[Description of the Prior Art] In the solid state image sensor generally formed with semi-conductors, 
such as CCD, producing image quality degradation according to the local crystal defect of a semi- 
conductor etc. is known. Since the image defect by which fixed bias voltage will always be added to the 
image pick-up output according to the amount of incident light will appear as a white point of high 
brightness on a monitoring screen if this image defective signal is processed as it is, it is called the white 
crack. Moreover, since the low thing of photoelectric sensitivity appears as a black point, it is called the 
black crack (a pixel defect is henceforth called a crack). 

[0003] Conventionally, the detection to the above cracks is shown, for example in JP,61-261974,A. This 
approach is an approach of detecting as a crack the pixel in which an attention pixel has a small large or 
output more than a constant rate to a surrounding pixel, takes the difference between contiguity pixels to 
a longitudinal direction and a lengthwise direction, and detects a pixel with a different output from a 
surrounding pixel. 

[0004] Hereafter, the case of detection of the white crack in the horizontal direction of CCD shall be 
explained, and the conventional pixel defective compensator in this case is explained concretely first. 
[0005] 1 pixel of white cracks usually projects to a surrounding pixel. For example, the relation between 
an attention pixel and the pixel before and behind that is expressed like drawing 8 (a). For this reason, an 
attention pixel and a pixel before and after [ that ] adjoining are measured, and more than fixed level, an 
attention pixel can regard it as a crack, when larger than the pixel of order. 

[0006] The block diagram which realizes the above-mentioned contents is shown in drawing 7 . The 
inputted signal passes along two or more flip-flops (it omits Following FF) 1 and 2, and obtains the 
attention pixel value sent one by one, pixel value yn-1 before and behind that, yn, and yn+1. Adders 1 1 
and 12, comparator circuits 21 and 22, and AND circuit 30 are performing the following operation to 
these signals. 
[0007] 

yn-l-yn>al (1) 
yn+l-yn>a2 (2) 

al and a2 are the thresholds of the amount of protrusions to yn-1 of yn, and yn+1, and they are 
considered as al=a2=a (> 0) here. 

[0008] When the value of the pixel to observe has projected more than fixed level to the value of the 
pixel of the circumference of it by the above, it is regarded as a crack, and a detection output is 
outputted. An amendment circuit is controlled by the detection output. 

[0009] About amendment of a pixel defect, some approaches are shown in JP,62-8666,A. For example, 
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it is perpendicular similarly, and thinks and there are the approach of permuting by the pixel in front of 1 
pixel or 2 pixels, the approach of permuting by the average of the pixel value of order or an approach of 
permuting by the pixel on one, the approach of permuting by the average of an up-and-down pixel value, 
etc. 

[0010] Here, an amendment circuit shall be permuted by the average of the pixel value of order, a block 
diagram came to be shown in drawing 3 , and the actuation is as follows. The inputted signal passes 
along FF7 and FF8, and extracts the value of a central attention pixel, and the pixel value before and 
behind that. In quest of these averages, it is considering as the amendment signal from the pixel value 
before and behind an attention pixel. According to the detection output of a detector, when the value of a 
central attention pixel is judged to be a crack, an amendment signal is usually outputted. 
[001 1] As mentioned above, to the pixel projected more than fixed level to the value of a surrounding 
pixel, it can detect as a crack, and it can amend so that it may not be conspicuous. 
[0012] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned approach, to a 
RF signal, in spite of being a signal, it may have projected with the signal phase and judges with a crack 
accidentally. 

[0013] For example, in the case of a CCD output signal like drawing 8 (b), the signal of the core will be 
judged accidentally to be a crack, and will be incorrect-amended. This becomes the form where the 
signal which should exist essentially was missing, like the amendment circuit output signal of drawing 8 
(b). 

[0014] Thus, when there was a signal of a RF, image quality was degraded, and it had the problem that a 
good image could not be obtained. 

[0015] This invention solves such a conventional trouble, distinguishes a signal and a crack with a 
sufficient precision with an easy configuration, amends only about a crack, and it offers the pixel 
defective compensator which can obtain a good image also in an image including a RF signal, without 
degrading original image quality. 
[0016] 

[Means for Solving the Problem] The pixel defective compensator of this invention judges whether the 
signal projected further is in a flat part at the same time it detects the projected signal. 
[0017] Since a crack serves as a 1 -pixel projecting signal like drawing 9 (a) when a crack is in a flat part, 
on an actual screen, a crack tends [ very ] to be conspicuous and amendment is needed in this case. 
[0018] On the other hand, since a crack does not serve as a 1 -pixel projecting signal like drawing 9 (b) 
when a crack is in a RF signal, on an actual screen, a crack is hardly conspicuous and does not need 
amendment in this case. 

[0019] For this reason, the pixel before and behind that is further judged that the pixel to observe is in a 
flat part if it is below constant value with that magnitude as compared with the pixel which adjoins an 
attention pixel, and a crack is detected. 

[0020] By the above, even when the attention pixel has projected in the continuous RF signal, it is not 
judged as a crack but distinction of a crack and a RF signal is attained from there being nothing to a flat 
part. 

[0021] Moreover, a crack serves as a signal projected compared with the circumference although there 
was no crack in a flat part like drawing 9 (c) when large compared with a surrounding RF signal, and a 
crack tends to be conspicuous on an actual screen. 

[0022] For this reason, [ the pixel which adjoins an attention pixel / further ], that magnitude detects a 
crack for the pixel before and behind that, only when small compared with the amount of protrusions of 
an attention pixel. 

[0023] Thereby, a crack is large compared with a surrounding RF signal, and when it is easy to be 
conspicuous, it is judged as a crack, and when it is hard to be conspicuous, it is not judged [ a crack is 
the amount of protrusions comparable as a surrounding RF signal, and ] as a crack. 
[0024] Distinction of a crack and a RF signal is attained by the above, without spoiling the power of test 
of a crack. 
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[0025] Moreover, when pixel ****** which carries out the ** value of the 2nd CCD to half-pixel gap 
****** to the 1st CCD is performed, it also sets. When the value of the pixel of the 1st CCD (here for G 
signals) and the value (here for R signals) of the pixel of the 2nd CCD are arranged in time series, The 
comparison of a pixel which separated 1 pixel from the attention pixel and the attention pixel detects the 
amount of protrusions of a crack, and the comparison of a pixel which got used detects [ half-pixel 
detached building ****** which adjoins it, or 1 pixel / the pixel which separated 1 pixel from the 
attention pixel, and ] further whether the crack is in a flat part. 

[0026] By the above, when pixel ****** is performed, distinction of a crack and a RF signal is attained. 
[0027] 

[Function] A good image can be obtained without amending only about a crack and degrading original 
image quality, since according to this invention incorrect detection and incorrect amendment are not 
performed like before in a RF signal, but a signal and a crack are distinguished and a crack can be 
detected with a sufficient precision. 
[0028] 

[Example] Hereafter, the 1st example of this invention is explained with reference to a drawing. 
[0029] The block diagram of the 1st example of this invention is shown in drawing 1 . Incident light 
reaches CCD71 via a lens, and photo electric conversion is carried outby CCD7-1- and it isxhanged into 
a digital signal through A-D converter 8 L^r^ is detected in a detector and a ? 

^detecting signal is outputted. The amendment circuit 91 is controlled by this detecting signal,^. > - — ^ 
[0030] In a detector, it reaches an attention pixel^^ after that by, FF UFF4 firsthand a total / 

roPS-pi^ yn-l, and yn before and behind that, yn+1, and yn+2 are extracted further. / 

Here, the clock of FF1-FF4 is the same fCK as the clock of CCD71. The following operation is 
performed to these pixel data using adders 11-14 and comparator circuits 21-24. 

[22111 — — ■ 

[~yn-yn-l>al (3) \ 
f yn-yh;fl^(4) 

\ sm-2^ff l<bL(5) s _ _ 

However, they tfe ai=a2=a (> 0) and bl=b2=b. / 

[0032] It judgesTilling with a formula (3) and (4) the conditions that the attention pixel has projected 
more than constant value to a circumference pixel. It has judged that this satisfies the requirement for 
being a crack, al and a2 are the thresholds forjudging, and they are setting for the amount of protrusions 
to be more than constant value to al=a2=a (> 0) here. These operations are performed using adders 1 1 
and 12 and comparator circuits 21 and 22. 

[0033] In a formula (5) and (6), it has judged fulfilling further the conditions that the difference of the 
pixel before and behind that is below constant value to be the pixel which adjoins the pixel to observe. 
This performs only detection of the crack in a flat part, and distinction of a crack and a RF signal is 
performed, bl and b2 are the thresholds forjudging display flatness, and they are taken as bl=b2=b (<a) 
here. These operations are performed using adders 13 and 14 and comparator circuits 23 and 24. 
[0034]Tt jiTdges that AND circuit 30 takes AND of the 1-bit each output by four comparator circuits 2P ^ 

{ 24, and fills ai\pf4-he.foun above-mentioned formulas. When filling all of four formulas, it judges with at. 

! crack, and it controls to output a detecting signal and to output an amendment signal to the amendment ^ 
circuit 91 from a detector. 
[0035] 

yn-2-yn-K(yn-yn-l)xbl (7) 
yn+2-yn+K(yn-yn +1) xb2 (8) 
However, it is bl=b2=b=l/2. 

[0036] In addition, a formula (5) and (6) are transposed to the pixel which adjoins the pixel to observe, 
and the conditional expression (7) that the difference of the pixel before and behind that is less than [ of 
the amount of protrusions / constant twice ] to the pixel which the pixel to observe adjoins further and 
(8). Thereby, even if the circumference of an attention pixel is not flat, the amount of protrusions of a 
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crack is large enough compared with a surrounding RF signal, and amendment becomes possible when a 
crack tends to be conspicuous. 

[0037] At this time, bl and b2 are the multipliers for deciding the threshold showing the display flatness 
of a circumference pixel to the amount of protrusions of an attention pixel, and they are set to 
bl=b2=b=l/2 here. The block diagram of the detector in this case is shown in drawing 2 . The operation 
to conditional expression (7) and (8) is performed using adders 1 1-14 and comparator circuits 23 and 24. 

[0038] In addition, the flume bypass configuration which is below the value that lengthened constant 
value from the amount of protrusions to the pixel which adjoins the pixel to observe, and the pixel which 
the pixel which the difference of the pixel before and behind that observes further adjoins is possible 
similarly. 

[0039] The block diagram of the amendment circuit of the 1st example of this invention is shown in 
drawin g 3 . The inputted signal passes along FF7 and FF8, and extracts the value of a central attention 
pixel, and the pixel value before and behind that. Here, the clock of FF7 and FF8 is fCK. In quest of 
these averages, it is considering as the amendment signal from the pixel value before and behind an 
attention pixel. According to the detection output of a detector, when the value of a central attention 
pixel is judged to be a crack, an amendment signal is usually outputted. Moreover, time amount 
doubling with a detector shall be performed if needed. 

[0040] Hereafter, the 2nd example of this invention is explained with reference to a drawing. The block 
diagram of the 2nd example of this invention is shown in drawinjg.4 . Via a lens, it is separated into each 
chrominance signal of R, G, and B by prism, and incident light reaches CCD 72-74 corresponding to 
each. CCD 73 and 74 of R and B is horizontally arranged to CCD72 of G at half-pixel gap ******, 
Photo electric conversion is carried out by these CCD 72-74, and it is changed into a digital signal 
through A-D converters 82-84. From this signal, a crack is detected in a detector and a detecting signal 
is outputted. The amendment circuit 92 is controlled by this detecting signal. 

[0041] In addition, since R and B signal have the same relation to G signal, the case where G signal and 
R signal are inputted into a detector has been shown here. G signal and R signal which were inputted 
into the detector pass along FF51 and FF52 which operate by the same fCK as the clock of CCD, and 
are changed into the serial signal of G and R signal at 2fCK rate by the selector which operates by 2fCK. 
Then, by FF1-FF6, if it is for example, G signal as an attention pixel, a total of 5 pixels of gn-1 around 
the G signal gn and its 1 pixel, gn+1, rn-1.5 around 1.5 more pixels, and rn+1.5 will be extracted. Here, 
the clocks of FF1-FF6 are 2fCK(s). The following operation is performed to these pixel data using 
adders 1 1-14 and comparator circuits 21-24. 
[0042] 

gn-gn-l>al (9) 
gn-gn+l>a2 (10) 
rn-1.5-gn-Kbl (11) 
rn+1.5-gn+l<b2(12) 

However, they are al=a2=a (> 0) and bl=b2=b. 

[0043] It judges filling with a formula (9) and (10) the conditions that the attention pixel has projected 
more than constant value to a circumference pixel. It has judged that this satisfies the requirement for 
being a crack, al and a2 are the thresholds forjudging, and they are setting for the amount of protrusions 
to be more than constant value to al=a2=a (> 0) here. These operations are performed using adders 1 1 
and 12 and comparator circuits 21 and 22. 

[0044] In a formula (1 1) and (12), it has judged fulfilling further the conditions that the difference of 
half-pixel detached building ****** before and behind that is below constant value to be the pixel 
which separated 1 pixel from the attention pixel. This performs only detection of the crack in a flat part, 
and distinction of a crack and a RF signal is performed, bl and b2 are the thresholds forjudging display 
flatness, and they are taken as bl=b2=b (<a) here. These operations are performed using adders 13 and 
14 and comparator circuits 23 and 24. 

[0045] It judges that AND circuit 30 takes AND of the 1-bit each output by four comparator circuits 21- 
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24, and fills all of the four above-mentioned formulas. When filling all of four formulas, it judges with a 
crack, and it controls to output a detecting signal and to output an amendment signal to the amendment 
circuit 92 from a detector. 
[0046] 

rn-1.5-gn-K(gn-gn-l)xbl (13) 
m+1.5-gn+K(gn-gn +1) xb2 (14) 
However, it is bl=b2=b=l/2. 

[0047] In addition, a formula (1 1) and (12) are transposed to the conditional expression (13) that it is 
less than [ of the amount of protrusions / constant twice ] to the pixel which the pixel which separated 1 
pixel from the pixel to observe, and 1 pixel of pixels which the difference of half-pixel detached 
building ****** before and behind that observes further left, and (14). At this time, bl and b2 are the 
multipliers for deciding the threshold showing the display flatness of a circumference pixel to the 
amount of protrusions of an attention pixel, and they are set to bl=b2=b=l/2 here. The block diagram of 
the detector in this case is shown in drawing S . The operation to conditional expression (13) and (14) is 
performed using adders 1 1-14 and comparator circuits 23 and 24. 

[0048] With the pixel which separated 1 pixel from the pixel to observe, further in addition, the 
difference of half-pixel detached building ****** before and behind that The flume bypass 
configuration which is below the value that lengthened constant value from the amount of protrusions to 
the pixel which 1 pixel of pixels to observe left is possible similarly, and when the difference of the 
pixel which left 1 pixel, and the pixel further left 1 pixel before and behind that constitutes a detector 
from the pixel to observe, it is still more possible similarly. 

[0049] The block diagram of the amendment circuit of the 2nd example of this invention is shown in 
drawing 6 . The inputted signal passes along FF7-FF10, and extracts the value of a central attention 
pixel, and the pixel value around the 1 pixel. Here, the clocks of FF7-FF10 are 2fCK(s). In quest of 
these averages, it is considering as the amendment signal from the pixel value around 1 pixel of an 
attention pixel. An amendment signal is outputted, when it judges with it not being a crack and the value 
of a central attention pixel is judged according to the detection output of a detector to be a crack. 
Moreover, time amount doubling with a detector shall be performed if needed. 
[0050] Although Mino explanation about a horizontal direction is given about the above example [ 1st 
and 2nd ], it is perpendicularly the same and the processing which combined both horizontal and a 
perpendicular direction is also possible. 
[0051] 

[Effect of the Invention] A good image can be obtained without amending only about a crack and 
degrading original image quality, since according to this invention incorrect detection and incorrect 
amendment are not performed like before in a RF signal, but a signal and a crack are distinguished and a 
crack can be detected with a sufficient precision so that more clearly than the above explanation. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing The block diagram showing the configuration of the pixel defective compensator of the 1st 
example of this invention 

Prawing 2] The block diagram showing the configuration of the detector of the pixel defective 
compensator of this 1st example 

[Drawing 3] The block diagram showing the configuration of the amendment circuit of the pixel 
defective compensator of this 1st example 

IDrawing.4] The block diagram showing the configuration of the pixel defective compensator of the 2nd 
example of this invention 

IDiawing .5] The block diagram showing the configuration of the detector of the pixel defective 
compensator of this 2nd example 

[Drawing 6] The block diagram showing the configuration of the amendment circuit of the pixel 
defective compensator of this 2nd example 

[Drawing 7] The block diagram showing the configuration of the detector of the conventional pixel 
defective compensator 

Prawing 8] The signal waveform diagram of the conventional pixel defective compensator 
Prawing 9] The signal waveform diagram which it is going to solve by this invention 
Pescription of Notations] 
1-6 Flip-flop 

61 1st Data-Processing Circuit 

62 2nd Data-Processing Circuit 

63 3rd Data-Processing Circuit 

64 4th Data-Processing Circuit 
71-74 Solid state image sensor 
81-84 Sampling circuit 



[Translation done.] 
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a^BJMloT^THSH-**^. 4fcliH«lcSiI* 
|6l-C#i. lo±tfjB3!fC!iai-fi*ft. ±T<7)BSffl 

<S50 [ 0 0 1 0 ] £ £ Til . ffiEBBfcmttOBXfl^P^ 
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[0011] ULhi 0. ffliflWBRoafcWUT-jeu 
^Wa±aaSLTV**if*fc»l/Ctt<*Xfc LrttffiT 
K @££&^J:?fflIE-ri>.rfc#T'#l>. 10 

[00 12] 

[ooi3] mm. ms (b) nxozccDtum 
^<o*^. *^+'&^9tt*xfcKoTWjg3ft % is 

HBESivt a . Ztilz* 008 ( b ) OffiEHftfti 
[ooi4] za^o^WiW.^mmfhh^satm 20 

[0015] wmtzm o Km^vffim&mmi- 

#3rB«*fl4C: i#T'# SB**R8lfjEIIB£ilft-t 
[00 16] 

t-j>i>. 

[0017] *X*«Fffl«tC»ft*^{i. 09 ( a ) tf> 
J:?fc*XttlB*^*>£ii}U:fl»i:**fc»» * 
»K3BE±fcfcvvr*Xtt#»{cB£t>*<. ^Oii^ 

[0018]-*. *X^J!|Rflr*tf>+fc*&*£ 
fi, 09 <b) <OJ:ofc*XttlB**Mtf>55fflU!:fi 

*biiicte»tz*>* 9m?)wm±xit*xitiikA,z 40 
[0019] ;<ofc*>. aaii*(cBW»-r4i«t. * 

[0020] JJLLfc J: 0 , a»f 4ffiffl«®9fc8vvt 

y»-yi-i>ai 



* [002 1 ] ^x*«iajaoaMft®#Kit^-c* 

#V^(CJ4. 09 (c) <7)±oi,Z*Xtfs?-iBmz%^ 
fciBBbfe-r. ^iatclfc^Sgai U7tYl-^t 0 . Hit?) 

[0 02 2] Z(MiV>* &gBStcR&-*-*B%3:. $ 
fefc*<0W«*>B*i:£ttlttU <e<0*#$#. Slffi 

■5. 

[0023]£*lfcJ:9, *X#fflffl*«ffltt«*teJt 
^T*#<. B4fc*v>*att, *XfcW»iU *X# 

ffl5a«owffl«ffi^i:nsR«5eajji'c*o, b£*«v> 

[0 024] JSLhfci 0. #X<o«Kb*fc«iaCi:*l 
L . * X fc t Jfir * . 

[0025] «l*)CCDl;#fUIS2*>CCD£ 
¥B#f ftfcffiWcEfc*4B*f 4> L#fT*>*ifc*& 
t*^Tt». SSIOCCD (££TI±Gffi^JB) <0B* 
Wfflfc. JB2WCCD^)H*<Ofi (££TttRffi*ffl> 
fc*B5*0lfcM*fc*^ aBB*fcj±BH**^ia 
*ISinfcBt^JtKtJ:*)^X05gbft*ttajL, $6 

¥B*Slft7tBSti L < fct 1 B*tt$tfi*B*ait!Rfc: 
J 9. *<0=SfXjWiawct)4*»if5*»tttaj-f4. 
[0026] fiLht J: 0 . B*f <•> Uf«fT*>fifc*£fc 

[0027] 

[fflfl] *»UIKJ:fc.Hr. iSTOt^(ci5V>Tt>^*<7) 

a BatESf?*^ ^fc^xsrgg'ju 

*x*»KJi< wares ^xiz^xwz-we 

[0028] 

[Xftffl] WTs *&9I^SiSl^5IM!lfc^T0ffi£ 

[0029] *JHW)Jlt 1 tf0HSfi^Jc07'D -y ?0£[1 1 
tc^-T. AWBiU->-X^tLCCD7 KCSML.. 
CCD7 1KJ:0Jlfi«SaftS<x, AD3B3ft»8 1*^ 

J:0ffiEIl]SS9 ltMVI+6. 
[ 0 0 3 0 ] ttffiEIB-Ctt. 4-fFFl~FF4fcJ:0 
iilISi:^<7)ii> fel^^fc-toHaothSB* 

cOHSt— 9ya-2, yn-i, y n , yml, yn+2$:ttiU 
■TS. CICl-C, FF l~FF4W^a-y^liCCD7 1 

L, AddSl 1-14, tttt0H2 1-2 4S:ffl^TIE 
[003 1] 

(3) 
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fcfc'L. ai = a2= a 
[0032] s£ (3) 



y»-y a ti>a! 
Yn-2-yn-l <bi 
y»»2 — ya<i<b2 
(>0) . bi=b2 = bT-J>&„ 

( 4 ) &gMS#ffl&a 

*tc*t ux -«flja±sas l x v > s t v > o mm^i- 

Zt£ Wfctb . £ fit £ »K * XT' & S fcAOs&B* 
ftSrafc^dfcSfiJJELTV^. ai, a 2 {i£ftfttf- 

soaji-c* 4 i t fcw&r h tz &><n l £ \ m?b o . 

iifttai = ai = a (>0) kLT^S. iilfeOSr 10 
HijDJKSll. 12.JtR0»2 1. 2 2£fflWtfr 

[0033] s^(5). ( 6 ) -ciis aa-r^amtcBf 

y n -2-y n -i< (yn-yn-i> xbi 
yn+2 — yo*i< (yn-yn*i) xbi 
tltzL. bi = b 2 = b = l/2T'J)l>. 

[0036] ^ (5) , (6) (±. aats®* 

-r h w%<rmm h mm t *t -r & ggai*^)jaftfs jut t- 
**t^"3*frs»: (7) , (8> fcjistttfens. i 

mmmio^wm^zit^x * < . * x*» i 

[0037] <I<0i#. bi. bztt&gBSffl&aiftC 

WfififtT. ii-Clibi-bj = b-l/2i:UTV^. 
£<O*£0&Hj|i||^7n??0$H2fc^. &fr5S 

(7), (8) lc*fM>fg»£. tm»l 1-14, It 30 
©IUS823, 2 4tffl^Tff->TV^i. 

[0 0 3 8] fcfc, ai**B*t=R«-*-4B*fc, § 

^ 0H*«fc "TIB?* 4 . 
[0039] #f£HJ!<7>S5 1 wm&fflcomEMS&cV/n -■/ 
^HSrH3(C*1". A^S*i3tla-fJiFF7. FF8£ 

h. Z.Z.X\ F F 7 , FF80^n-y^lifcicT'ib4. 



(4) 
(5) 
(6) 

J3*fi<l*>BJ5!l£fHTV**. bi. bati^iBjgSrfiJS 
i-STtftcOU^V^ffl-C. «ICL-C(±bi = b2 = b (<a) 
fcLTHS. £fi£s>»*£. ftl*8l3. 14. JOS 
08823, 24jffl^Tff-oTV^. 
[0 034] AND0B3O{±4{I«Jt!K[E]8&2 1-2 
4£J:.&#1 t'-ybttj^ANDSrBXO. ±te<7)4^^ 

[0035] 

(7) 
(8) 

[0040] JilTs *»9!0>S2*>5l«WteOVvcHffl 
*#!StT»BW-*. *«HB»»2<0jWtfifJ<07'n'y^ 
H*H4t*i-. AltftteVyXSrigiU r'JXAfc 
J: OR. G. Btf>#fett*WHBS*i s **i<tfh,fc»J6 
UtCCD7 2~7 4£PJjt-f l>. GOCCD7 2fc*f 
U R, BWCCD73, 7 4tt*¥*l'lt= i l i ii3fr«l 
fcfiLSt-CffijBSnTV^S. .T*l£><7>CCD7 2-~7 4£ 
ADS»»8 2~-84«:*rU fx 

fctiJU flWJflWfcHtfr*-*. £*>tttfifi*(cJ: , )*E 

[0 04 1 ]&fc. G U R. BflWiHtH 

«fcfc&fc*>. ££"CI4, IMSIilBWlGflmRflHW 

fc Glf-^- k Rft^-ii CCDO^n-y^kRtfa T«ff 
■f*FF5 1. FF52£5I0. 2 f cK"CK)^t4-feU 
^^tcJ:0 2fcKl/-h-C'G > Rft-f^v- UTVHI^fc 

saftSfis . ^cof&. f f i — f f 6 £ i o . aeifm 

kLT«x.(fGffl^fc-f&k. Gft-f-gnk-eoiB^ 
IW^OgD-l. gn*u S^tCl • 5Ifil^r,,-i.5, 
r„.i.5«H-5B«5:tttil-t4. CIClT'ti. FFl-F 
F6co?n-/^{i2fcKTS>4. ^ix^B^f-^t 
IDJI&I 1-14. lt®0SS2 l~24$-ffl^T 



H&SMrf*. aaJH]Bt«o«lSl^i>«i*Kft:3K [0 04 2] 



gn-gt-l>ai 
gn-gn'l > a2 
r«-i, 5 — gn-l <bi 

r n* !. 5 — gn*l < b2 

fctSL. a; = a 2 = a (>0) , bi = b 2 = hX'hh . 

[oo4 3]jU9). do) x-ii. &uwmtfmmm 



(9) 
(10) 

(id 

(12) 

frfcSlfc-fCfcfcWfcl/O^. ai. a2{i^ffi»A < - 
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iCTttai = ai = a (>0) fcLT^S. Zilt><Dm 
JWrJnWill. 12. Jt*E]B2 1. 2 2£fflHTff 
~>X^&. 

[0044] A (11) . (12) Tli. &BB**»Mffl 
*Xi*fflSMS*»iaSiJS:fT->Tlv&. bi, b 2 

rn-l. 5 - gn-l < (gn — gn-l) Xbl 
rn*1.6-gn»l< (gn-gnu) X b2 

fcfc'U bi =b 2 = b= 1/2-C&!.. X 
[00 473 5U11) . (12) fi, ft@-fSB« 

ipt, i mmmtitzmmt . $ 4. izzcom&v^mmwx 
4Sgaj««jaRmTT*sfc^a*tt*(i3) . (i 

4) (cjB*8U.&ii4. Ciok#. bi, b 2 f;i&aB3fl 
&rt&fcy><9ffij&T\ ^^T'{ibi = b 2 = b=l/2t 

■r. (13) , (H) ttf-rinm.*, inasi 1 

-14, JtStlUSS 2 3 . 24*fflV^Tff-»TV^6. 
[0048] aa-f 6B**»fe 1 B%JBfl£B$ 

i>b*^ i wmmtifzMmifZftt t^m^-^.m 

0. Sfefc. &ai-|>B**^lBSiStotH*k. $ 

[ O 0 4 9 3 *»W<9» 2 «O^M<?!>*iiEm»«»)7 a v 30 
^H*H6C*t. AflSflfcH#liFF7~FF 1 

Ji 2 f c k T'£> * . a aBs£<7> l BllHuf&coBffHI* 1 4> <! 

aiasa cffi v \ * x-e&v * t jpisg Lfc%£ti +*^a a 

[0050] JSJ:<3» 1 . 2 0>*ttW(COV vCtt* * 40 



<b 2 = b (<a) fctT^i. ADHS 
13, 14, itlSOSS 2 3 , 24*fflVvtfToTH*. 
[004 5] ANDIsIft3 0Mt4fl«>Jtftt9R2 1-2 
4tC«kl>#l t'yhtil^ANDSrKO, ±12^4 5K£ 
t^TMfci-ittfilJ&f*. 4^-f^T>lfc1-k# 

»9 2teME**frUl^«J:'3lM»r4. 
[0046] 

(13) 
(14) 

[005 1] 

[01] *«91tf)SI 1 <^ttW^M3RWB1ijMoa! 

f££Scf7'a-y?0 

[ H 2 ] B3S 1 «0lSSfi^BS^PfiffliEga<O^ai[H]ffi 

[ H 3 ] H* 1 0*Jfei^BS£Pg«IE§gSwffiEIS]8& 
OlffS^-fTu y?0 

[04 ] *%BH^2c7)HM^OB»X|ifSaEga«0« 
f££Srf7'n-y:70 

[05] mm2ff)mmm^m*^msmm.<r>m!,mn 

[06] Pl^^lSSfef^BS^PiSffilEgS^ffiliniB 

[07 ] wknw^mcEa&^&mtonm&ziii 

[08] &*<OB^£ME§Sg?>fi^JJM 

[09 3 *«prc»» lj: o t Lx^hmmm 

1—6 7 'J y7 - 7n>yT 
6 1 fflOflUIWIBIK 
6 2 ff2*)»ft«)l[iUt 

6 3 m3cOJHS[«LSIllfi& 

6 4 ®4^^anis& 

7 1-74 SfMMft*? 

8 1-84 -tyry y^Effi 
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[02] 



yn-2 




7.8-— Vh-fW)' 
15" 



5 
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2w?4~rtlklHll&- 
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GXfc c 
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[07] 



30-/1 MD@Sb 



1 2 



yo-i 
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[08] 



f y t 



y t ? 



*-t yb-i * M yt^ 
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/n-3 % t y ft V< y«»fl 
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fa >w > >5*t< y ft »3 
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